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INTRODUCTION 
The anterior cruciate ligament (ACL) is a critical connective tissue that 
stabilizes the knee by linking the femur to the tibia. Its crescent-shaped 
femoral insertion and C-shaped tibial attachment allow for a “double-
bundle effect” during knee exion. The ACL consists of two 
bundles—the anteromedial bundle (AMB) and posterolateral bundle 
(PLB)—which change length during knee movement. In full 

1 extension, the ACL is approximately 32 mm long and 7-12 mm wide.
Knee joint injuries are common, and the ACL is often damaged due to 
sports-related accidents or other injuries, with a reported rupture 
incidence of 36.9 to 60.9 per 100,000 individuals annually. The rising 
number of knee ligament injuries is linked to increased sports 
participation and trafc accidents. ACL injuries, common among 
working-age individuals, often require surgery. An intact ACL 
prevents anterior tibial translation and helps manage valgus and 

2,3 rotational forces. Due to poor healing capacity after a tear, ACL 
reconstruction is often necessary for functional stability. Historically, 
75% to 97% of ACL reconstructions have yielded satisfactory results, 
though the incidence of graft failures is increasing with the growing 

4 number of surgeries. Synthetic devices used to augment or replace 
ACL grafts since the 1980s have faced high failure rates and 
complications, such as joint effusion and synovitis. Recently, high-
strength suture tape has gained success in enhancing biological tissue 

5 repairs in various anatomical regions, including the knee and ankle.
This study, conducted at the Department of Orthopedics at Peoples 
College of Medical Sciences and Research Center, Bhopal, aims to 
assess the functional outcomes of primary ACL reconstruction using 
hamstring autografts with suture tape augmentation. It will examine 
patient-reported outcomes and provide insights for future research on 
this technique.

MATERIAL AND METHODS
This 20-month prospective observational study (November 
2022–June 2024) at the Orthopaedics Department, People's Hospital, 
focused on 18-50-year-old patients with primary ACL tears eligible for 
reconstruction using a hamstring autograft and suture tape 
augmentation. Inclusion required a conrmed ACL tear via clinical 
tests (Lachman and Anterior Drawer test) or MRI and a 9-month 
follow-up. Patients with multiligament injuries, meniscal tears, 
fractures, or advanced osteoarthritis (Kellgren-Lawrence >2) were 
excluded. Data was collected after informed consent, with Visual 
Analogue Scale and IKDC scores assessed preoperatively and at 1, 2, 
4, 6, and 9 months postoperatively.

Procedure

The patient was positioned supine with knee exion maintained at 90° 
using a lateral post and foot bump. Standard anterolateral and 
anteromedial incisions were made for diagnostic arthroscopy and 
addressing intra-articular pathology. The femoral origin was identied 
and prepared, preserving the ACL remnant. A hamstring graft 
augmented with suture tape was prepared, sized, and secured with 
high-strength suture tape and FiberWire. Tibial and femoral ACL 
tunnels were drilled using remnant-sparing and inside-out techniques, 
respectively. The graft was passed through the tunnels, and the 
Endobutton was deployed. The knee was cycled, and suspensory 
sutures were tied onto the suture disk. The graft was secured with an 
interference screw and the suture tape xed in full extension and 
neutral rotation. Excess suture was removed, completing the 
procedure. Patients were followed up at 1, 2, 4, 6, and 9 months post-
surgery. A standard ACL rehabilitation program was initiated 
immediately, with full weight-bearing and progressive ROM 
exercises. Early rehab focused on full extension and quadriceps 
activity, with a gradual return to sports as rehabilitation progressed. 
Data was analyzed using SPSS, with parametric data assessed by 
Student's T-test and non-parametric data by Mann-Whitney U test and 
repeated measures ANOVA.

RESULTS
Table 1: Age group wise distribution of study subjects

Table 2: Duration of injury wise distribution of study subjects

Table 3: Comparison of mean IKDC among subjects at different 
time intervals
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ABSTRACT
Background: Anterior cruciate ligament (ACL) tears are common knee injuries that often require surgical intervention. ACL reconstruction using 
hamstring autografts with suture tape augmentation is a technique that has gained popularity in recent years.  To assess the functional Objective: 
outcomes of primary ACL reconstruction using hamstring autografts with suture tape augmentation. This prospective observational Methods: 
study included 35 patients who underwent ACL reconstruction with hamstring autografts and suture tape augmentation. Patients were followed up 
at 1, 2, 4, 6, and 9 months post-surgery. Outcome measures included IKDC score, Visual Analogue Scale (VAS) score, and clinical tests (Lachman, 
Anterior drawer, and Pivot shift tests). Signicant improvements were seen in IKDC scores and VAS scores at all follow-up intervals. Results: 
Clinical tests showed improved stability, with a signicant reduction in positive ndings. Complications included knee stiffness in 2 patients and 
re-tear in 1 patient. ACL reconstruction using hamstring autografts with suture tape augmentation shows promising functional Conclusion: 
outcomes and improved stability.

KEYWORDS
Anterior cruciate ligament; ACL reconstruction; Hamstring autograft; Suture tape augmentation; Functional outcomes

Age group Frequency Percent
<20 7 20.0
21-30 10 28.6
31-40 9 25.7
41-50 9 25.8
Total 35 100.0

Duration Frequency Percent
<1 month 9 25.7
1-3 months 4 11.4
3-6 months 7 20.0
6-12 months 7 20.0
>12 months 8 22.9

Time interval Mean Std. Deviation

Pre OP 37.71 2.80
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Table 4: Distribution of study subjects according to positive 
findings of Anterior drawer test at different time intervals

Table 5: Distribution of study subjects according to positive 
findings of Lachman test at different time intervals

Table 6: Comparison of mean VAS scores among subjects at 
different time intervals

Table 7: Complications wise distribution of study subjects

DISCUSSION
Over the past decade, advancements in ACL reconstruction have 
focused on femoral tunnel techniques, graft xation, and augmentation 
to minimize graft failure, though hamstring autografts remain the 
preferred choice.⁶ Recently, suture tape, a braided ultra-high-
molecular-weight polyethylene material, has been introduced to 
support graft healing during proliferation, maturation, and 
ligamentization phases, showing success in various knee ligament 
repairs, including ACL reconstruction.This study analyzed the 
functional outcomes of arthroscopic ACL reconstruction with 
hamstring autograft and suture tape augmentation in 35 patients (aged 
18–50 years) with primary ACL tears. Outcomes were assessed using 
IKDC scores, VAS scores, and clinical tests (Lachman and Anterior 
Drawer tests). Only 20% of patients were under 20 years of age. 
Wilson et al. reported a mean age of 34.7 years, while Parkes et al.⁷ 
found a mean age of 25.3 years. Similarly, Sudhakar et al.⁸ reported a 
mean age of 33.4 years (range: 22–53). Our ndings align with those of 
Sudhakar et al.⁸ and Parkes et al.⁷. However, Chodavarapu et al.⁹ 
observed the highest proportion of patients in the 50–60 age group. 
Evidence suggests that age is not a contraindication for ACL 

10-11 reconstruction surgery. The distribution of study subjects indicated 
that 25.7% sustained injuries less than 1 month prior, 22.9% more than 
a year prior, and 20% each within 1–3 months and 3–6 months. Timely 
ACL repair, ideally within the acute or subacute phase (1 week to 3 
months post-injury), is critical for preserving a high-quality residual 

12-14 15ACL.  Ahmed et al.  reported signicantly better outcomes at 3- and 
6-month follow-ups for patients treated within 3 months of injury 
compared to those delayed beyond this period. Delaying surgery and 
rehabilitation beyond 3 months increases the risk of further injuries or 
degenerative changes in the ACL-decient knee. The mean IKDC 
scores demonstrated a signicant improvement over time, starting 
from 37.71 preoperatively and rising to 66.20 at 2 months, 74.49 at 4 
months, 83.29 at 6 months, and 87.86 at 9 months postoperatively 

16(P<0.01). Anderson et al.  reported a mean postoperative IKDC score 
of 94.4 (95% CI: 91.7–97.1), indicating near-normal knee function 

17with minimal complaints after ACLR. Tavakoli Darestani et al.  
observed a mean of 75.8 ± 18.9 in the standard ACLR group. 

Additionally, IKDC outcomes were classied as very good (50.0%), 
good (35.0%), satisfactory (10.0%), and unsatisfactory 

18 19(5.0%). Kocher et al.  identied a correlation between objective 
assessments of knee stability and subjective evaluations of symptoms 
and function. In this study, anterior drawer test (ADT) results revealed 
that all 35 subjects had positive preoperative ndings; however, after 
four months, only one subject remained positive, with no change at six 

20and nine months. Wagemakers et al.  reported signicant correlations 
21between ADT results and ACL damage (P < .05). Jackson et al.  noted 

that the Lachman test demonstrated higher sensitivity and specicity 
compared to ADT. In our study, preoperative IKDC scores were 
positive for all 35 subjects. However, after 2 months, no subjects 
showed positive ndings. At 4 months, only 1 subject had a positive 
nding, which persisted at 6 and 9 months. Studies by William et al., 
Bourke et al., and Chodavarapu et al. reported mean IKDC scores of 
90–95 during follow-ups of 2 years, 15 years, and 1 year, 

22-24 20respectively.  These ndings align with Wagemakers et al. . Collins 
25et al.  reported a mean postoperative IKDC score of 95.6. The VAS 

scores of subjects were measured at various intervals, showing a 
progressive reduction over time: 3.66 pre-procedure, 5.09 at 1 month, 
3.60 at 2 months, 2.37 at 4 months, 1.60 at 6 months, and 1.26 at 9 
months. This decrease was statistically signicant (P<0.01). Wilson 
WT et al.⁵ reported VAS pain scores of 0, 6, and 9 at 2 years post-
surgery, ndings consistent with our results. Similarly, Hopper GP et 

26al.  observed comparable trends. Parkes CW⁷ noted VAS scores of 1.3 
± 1.2 at rest and 3.8 ± 2.7 with use. In the present study, knee stiffness 
was observed in 5.7% of cases, and re-tear occurred in 2.9%. Ebert JR 

27and Annear PT  reported a similar retear rate of 2%. Studies by 
28 29Bachmaier S et al.  and Matava MJ  reported an increase in stiffness 

30ranging from 40% to 103.9%. Conversely, Lai et al.  found no 
signicant gain in stiffness in enhanced constructs compared to intact 

28grafts. Bachmaier et al.  also noted that while suture tape-augmented 
groups exhibited lower stiffness than groups with suture tape alone, 
they demonstrated increased load-bearing capabilities, highlighting 
the importance of weight distribution between graft and suture tape in 

31augmentation. Von Essen et al.  reported reduced laxity at 6 months in 
ACLR using HT+ST compared to ACLR without ST, though no 
signicant difference in laxity was observed in ACLR with QT, with or 
without ST.

CONCLUSION
Our study indicates that anterior cruciate ligament reconstructions 
(ACLR) using a hamstring autograft reinforced with suture tape (SA 
hamstring ACLR) result in improved patient-reported outcomes, less 
pain, and a quicker return to pre-injury activity levels without 
overconstraint. The procedure was performed without signicant 
complications and had a low risk of graft failure. Reliable clinical tests, 
including the Anterior Drawer Test, Lachman Test, VAS scale, and 
IKDC scores, are crucial for assessing functional outcomes. With 
proper patient selection and a rigorous physiotherapy regimen, most 
patients can return to full work and recreational activities within a few 
months. The augmented ACLR technique is safe and has shown good 
clinical outcomes, high satisfaction, and a high rate of return to pre-
injury sports, with low rates of secondary ACL ruptures. Ongoing 
follow-up is necessary to evaluate long-term benets related to patient 
outcomes, reinjury rates, and participation in activities.
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